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MtL-s-19500/180D
9 Ocrcber 1967

SUPERSEDING
MfL-s-19500/lsoc(EL)
12 Oecember 19S6

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, MEDIUM-POWER

TYPES 2N1483, TX3N1483, 2N1484, TX2N1484

2N1485, TX3N1485, 2N14S6, TX3N140S

This specification is mandatory for use by alf Depart-
ments @ As encies of the Department of Defense.

1. SCOPE

1.1 = This specification covers the detail requirements for a NPN, si2fcoI$ medium-power
transistor. The prefix “TX” is used on devices submitted to and passins the special process- comli-
tionins, testfns, A screening as specified in 4.5 throush 4.5.8.1.

1.2 Physical dimension.% See figure 1 (TO-8).

1.9 Maximum ratings.

I

Types
PT Al

TA = 25” C

y

2N1483, 2N14S5 1.15

2N1484, 2N1466 1.75

~/ Derate linearly 0.010 W/

P* ;l
Tc . 25. ~ ‘CBO

Tw Vdc— —

25 60

25 100

Cfor TA >25” C.

~ Derate linearly 0.142 W/”C for TC >25” C.

T
VEBO VCEO

Vdc ~—

12 40

12 55

—

xc

—

Adc—

3.0

2.0
—

T~&

~

-65 to +200

-65 to +200

1.4 Primary electrical characteristics.

hFE l/ VBE ~/ VcE(sat) L/ lE~
VCE = 4.0 Vdc VCE = 4.0 Vdc
Ic = 750 InAd. lC = 750 mAdc lC = 750 tide

1~0
VEB . 12 Vd{

Ia;c75 [B .40 vCB = v@=
mAdc 30 Vdc 50 Vd<

2N1483 2N1485 2N1483 2N1485 2N1483 12N1484

2N1484 2N1486 2N14S1

I V* Vdc—

Minimum 20
I

35 ---
I

---

Maximum 60’ 100 2.0 1’20 ‘m

-.

f~
TCB= 28 Vdc

c= 5.0 @dc

kliz

604

---

~/ Pulsed (see 4.4. 1).
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2. APPLICABLE DOCUMENTS

2.1 The foiiowing documents, of tie issue in effect on date cd Invitation for btds or request for
proposai, form a part of the specification to tie extent specified herein,

SPECIFICATION

MILrrARY

MIL- S- 19500- Semicomiuctor Devices, .@wral Specification for.

STANDARDS

MILITARY

- STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semic@kiuctor Devices.

(Copies of specifications, standards, drams, and publications required by suppiiers in connec-
tion witi specific procurement functions sbmdd be obtained from the procuring activity or as directed
by the contracting officer. )

3. REQUIREMENTS

3.1 Generai. Requirements shall be in accordance wftb bfW-S- 19500, aml aa specified bereIn.

3.2 AhbrevLatiom, symbols, auf definitions. The abbreviations, symkis, and definitions used
herein are defined in .&ffL-S- 19500, and as foliows:

bw.-.--+ + tf

3.3 D.3siq Construction am physical dimensions. Transistors sbail be of the des~ construc-
tion ad physicai dimensions shown on figure L 7

3.3.1 Lead material and finish. Lead material shall be Xovar and final finish shall be gold-piated.
(Leads may be tfn-coated if specified in the contract or order, and shail not be construed as adverse-
ly affecting the qualified-product status of the device, or applicable JAN marking (see 6. 2).

3.4 Performance characteristics. Performance characteristics sbail be as specifkl in tables ~
~andIQ and a8 follows:

3.4.1 Process-comtitf oning, testing. md screening for ,,TX,, type. Process-conditioning, testing,
aml screening for tAe “TX, types 6bail ~ as specified tn 4.5.

3.5 Marking. The foilowing marking specified in ~-519500 maybe omitted from the body of
the transistor at the option of the mamufaciureP

(a) Country of origin
(b) Ma”ufacturer,s identificatfcm.

3.5.1 ,W2F, marking. DWiCe8 in accordance wfth the ‘TX, requirements shali inciude the addi-
tional marking ,,’YW,.precedidg the type designation. -

4. QUALITY ASSURANCE PROVISION5

4.1 sampling alxl inspection. Sampl@ W i~pe~~n .q~ ~ @ accor~~e ~~ MfL-~ 195~,
ad as specified herefn.

4.2 Qualification inspection. Qualification inspection shail consist of the examinations and tes~
specified in tables I, II, and IIL

2
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SEATING

~F-

PLANE J+ +

‘; ‘;
BASE (SEE NOTE 3)

r
A

D74 ‘– - –- OIA

L+
t

J

LE
INSULATING Y \EM,TTER

EYELETS

NOTES:
1. Metric equivalents (to the nearest .01 mm) are given forgmeral informationonly

md arebased upon 1 inch. 25.4 nm.
2. Measured in the zone beyond .050 (1.27 nin) flom seating plane.
3. The collector shall be internally connected to tbe case.
4. Oimens ions are in inches.
5. All three leads.

FIGURE 1. Physical dimensions of transistor types (TX and non-TX) 2N1483, 2N1484, 2N1485, aid 2N1486 (TO-8).
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MIL-S- 19500/180D

4. z. 1 Qualification testing. The non- TX types shall be used for qualification testtns. (Upon re-
quest ba the qualifying activity, qtiification wiii be extended to include the “TX” type of the device. )

4.3 QIOIity conformance inspe ction. Quality conformance inspection shail consist of group A, B,
zmd C inspections. When specified in the contiact or order, one CCWYof the quaiity conformance
inspection da% pertinent to the device inspection lot shall be supplied with each shipment by the
device manufacturer. ,.

4.3.1 Group A insp ecticm Group A inspection shaii consist of the examinations and tests specified
in table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified
in @ble IL

4.3.3 Group C inspection. Group C inspection shali consist of the examinations and tests specified
in tabie III. Thfs inspection shail he conducted on tie tnitfai lot “and thereafter every 6 months during
production.

4.3.4 Group B aml group C iife-test samples. Samples that have heen subjected to group B, 340-
hours life-te~ may he continued on test to 1, 000 hours in order to satisfy group C life-test require-
ment% These samples shail be predesignated, and shail remain subjected to the “group C 1, 000-hour
acceptance evaluation after they have passed tie wcmp B, 340-hour acceptance criteria. The cumula-
tive fotai of faiiures fouti during 340-hour test and during the subsequent interval up to 1, 000 hours
shail be computed for 1, 000-hour acceptance criteria, see 4.3.3.

4.4 Methods of examination and test. Methods of examination and test SIMIIhe as specifiw III
tabIes J~andt(L

4.4.1 Pulse measurements. Conditions for pulse measurement shail be as 6pecified in section 4
of MIL-STD-750. ●

4.4.2 Time limit for end POints. End point tests for qualification and quaiity conformance )’
inspection shail he completed within 96 hears after completion of the last test in the subgroup.

a
subgroup 1

Visual and mechanic.ai
examination

subgroup 2

Breakdown voitage, coiiectm
to emitter

2N14S3, 2N1485
2N1484, 2N14S6

TABLS I. Group A inspection

Method

2071

3011

MfL- STD-750

Detaiis

Bias Cond. D, Ic = 100 mAdc
pulsed (see 4. 4,.1)

symbol

---

‘VCEO

din

---

40
55

,imii

..-

---
---

unit

---

Vdc
Vdc

4 ,)
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Exapimtion or test

r-=====
Breakdown voltage, collecti

to base

2N1483, 2N1485
2N1484, 2N1488

●)

Breakdown voltage, collecti
to emitter

2N1483, 2N1485
2N1484, 2N1488

Collector to base cutoff
current

2N1482, 2N1485
2N1484, 2N1486

Emitter to base cutoff
current

Subgroup 3

Forward- current transfer
ratio

2N1483, 2N1484
2N1485; ‘2N1486

COUector to emitter voltage
(saturated)

2N1483, 2N1464
2N1485, 2N1466

Base- emitter voltage
(nonsaturated)

Subgroup 4

Small- signal short-circuit
forward- current transfer-
ratio cutoff frequency

Pulse response

Open circuit output
capacitance

TABLE L Group A fnsp ection - Continued

MIL-STD-750

~

3oill

3011

3036

2061

3076

3071

3666

3301

3251

3236

I

Bias COlld.,Q fc= 100 @dC

I

I
v~B = 20 Vdc
VCB = 50 Vdc

Bias CONf. R VEB = 12 Vdc

I

I
VCE = 4.0 Vdc; Ic = 750
mAdc; pulsed (see 4.4.1)

IB = 75 mAdc
lB = 40 mAdc

Test cod. B; VCE. 4.0 Vdc;

Ic = 750 mAdq pldSc2d
(see 4.4. 1)

VCB = 25 Vdc; Ic = 5.0 mAdc

Test ccmd. A; Vcc. + 12 Vdc
RC . 15.9 ohms; IB(0) .
IB(2) = 35 mAdc; IB(l) =
65 tide

VCB = 10 Vdc; IE . ~
loolmz~ f< 1 MHz

—

LTPI
Synlb(

BVcB

BVCE

IcB~

IEBO

hFE

;E(sa

‘BE

fhfb

m+tof

~obo

MfL-s-19500/lsoD

Limits

Mil
—

60
100

1%

---
---

-..

20
35

---
---

---

B@l

,--

---

—

Ma
—

---

---

---
---

15
15

15

60
.00

.20
,15

.0

---

25

100

unit

Vdc
Vdc

Vdc
Vdc

@d,
+,

@fl

---
..-

Vdc
Vdc

Vdc

dfz

If

5
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6UL-51956W180D
TABLE I. Group A inspe ction - Continued

Examination or test

Subgroup 5

Hi@-temperature operation

Collector to base
cutoff current

2N1483, 2N1485
2N1484, 2N1486

Imw- temperature operatiom

Forward- current
tra~fer ratio

2N1483, 2N1484
2N1485, 2N1486

Examination or test

subgroup 1

Physical dimensions

Subwoup 2

Solderability

Thermal shock (temperature
cycling),

Thermal shock (glass strain)

Terminal strength
(tension)

Terminal e.trengtA
(lead torque),

Seal (leak- rate)

I I Moisture resistance

MIL-BTD-750

MetAOd Details

TA = + 175” C

3036 Bias COIbi D

VCB = 30 Vdc
VCB = 50 Vdc

TA = -55 +3” C

3076 ~dc~ :~~:s~i.’:”l)

TABLE IL Group B inspection

MIL-STD-750

Method I Detafls

2066

2026

1051

1056

2036

2036

---

1021

I

(See figure 1)

IOmit aging

Test COnd. C

Test cond. B

Test cond. A; weight . 10
lbs. *IO OZ;wplicatio”
time . 15 sic

Test cod. D1; torque = 3
in- oz; application time =
15 sec

MIL- STD- 202, Ludhd 112,
test ccmd. C!, procedure ID;
teSt cond. .A for gross leak5

6

1

H

,

—

;TPD

01
x

o

5

K

D

5

ymbol

tiBO

‘FE

---

---

---

..-

---

---

---

---

kfin

---
.-.

10
17

.imits

1

Max units

1.0 mAd,
1.0 mAd,

------
-..---

Limits

Min

---

---

---

---

---

---

---

---

Wax
—

..-

. . .

---

---

---

---

~~o-i

---

.

uNt

---

---

---

.-.

---

---

ah
;c/se<

---

)
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Examination or test

I

Subgro up 2- Continued

End ppints: (See 4.4.2)

I

Collector to base cutoff
current

2N1483, 2N1485
2N14S4, 2N1486

Forward- current transfe~
ratio,

2N14S3, 2N1484
2N1485, 2N1486

Subgroup 3

3bock

W3ration fatigue

?ibration, vari+able frequen

>onstant acceleration

$ndpoints:
(Same as sub~oup 2): ,, “,.

subgroup 4

alt atmosphere (corrosion)

d points:
(Same as subgroup 2)

Subgroup 5

ish-tem!xrature life
(nonoperating)
(TX types only)

igb-temperature life
(n0n0p3rating)

[Non-TX types only)

?d points: (See 4,4. 2)

:Ollector to base. cutoff
current

2N1463> 2N1485

2N1484, 2N1486

?orward-current transfer
rat io

2N1463, 2N1484
2N1485, 2N14S6

TABLE Il. Group B inspectim - Ccmtfnued

Methc

3036

3076

2016

2046

2056

2006

.;,,,,,

1041

1031

!031

036

3016

I

MIL- 8’TD-750

Details

I
Bias cond. D

VCB = 30 Vdc
VCB = 50 Vdc

VC. =. 4.0 Vdc; ~ = 75o
mAdc; pufsed (see 4.4. 1)

Nonoperati%500G,L o
msec,5blows in each orit
tatiofu Xl, Yl, Y2, and z

Nonoperatin&

10,000 G in each orie”tatio
Kl, Yl, Y2, and Z1

,,,.,,.,, ,,, :., ,, ,. ,,, ,,. , ,

‘~tg= +200”c

‘Stg. +200”c
me = 340 hours
;ee 4.3.4)

ias cond. D
I

VCB = 30 Vdc
VCB = 50 Vdc

VCE = 4.0 Vdc; ~ = 75o
mAdc; pulsed (see 4.4. 1)

Iymt

[CM

hFE

---

---

---

---

---

---

;BO

m

MIL-s-19500/180D

—

M
—

-.
-.

2(
3!

.-

--

.-

. .

.-.

--

.-

5
5

Iits
.

Max
—

15
15

80
100

---

---

---

---

,,.

---

.-

.-

—

Vni
—

@
uA(

---
---

-.

--

. .

.-

0 pAdc
0 uAdc

0 ---
D ---

7
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MIL-S-19500/180D
TABLEU. Grou!3B inspection - Continued

LTPD iB

●

MIL-STD-750

tethod Details

Limits

.Wmnlnatian or test
Unft

—

kffn
—

.-.

---

Max
—

---

---

—

.?ubgroup 6

Steady -state operation llfe
(’TXtypes only)

Steady -state operation life
(Non-TX types oniy)

1026 TA = 25” C; VCE .32 Vdc;
pT= 1.15W

---

---

ymbol

---

[CBD

~J-C

---

---

---

---

---io26 TA= 25° C; VCE . 32 Vdc;
P~= 1;75W
time . 340 hours
(see 4.3.4)

End points:
(Same as subgroup 5)

TABLE Ifl. Group C inspection

Examination or test

—

baL-sTD-’75o ,TPD

K

i-

5

.

lax

---

10+I
100

7.0

---

---

---

Ihdts
—

.-.

UAd,
uAd(

‘c/J

---

---

---

—

D&MS Min

---

---
---

---

---

---

---

1001

3036

3151

1031

1026

1026

Sutgmup 1

Barometric pressure, re-
duced (aititude operation)

Normai mounting; pressure:
3 mm Hg for 60 sec min

Measurement &r@ tesb

Coiiector to tase cutoff
current

2N1483, 2N1465
2N1464, 2N14S6

Bias ccmd. D

VCB = 60 Vdc
VCB = 100 Vdc

Thermal resistance

~

nigh-temperature life
(nonoperating)
(Non-’IX types OlliY)

T* = +200”’C
(see 4.3. 4)

End points:
(Same as subgroup 5

of sroup B)

~

Steady-state operation iife
(Non-TX types Otiy)

End points:
(S:rmmp=B5ukgr0up 5 of

TA= 25” C; VCE = 32 Vdc;

PT= 1.75 W (see 4.3.4)

Subgr Ollp4

Steady-state operstion iife 100”c ~ TC < 125° C
VCE = 28 Vdc-
PT . 10,5 W , 125” C-TC

7. o“c/w
t . 25o hours

End points:
(~;pa:subgroup 5 of

.— ISource: https://assist.dla.mil -- Downloaded: 2016-12-03T22:37Z
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MIL-S-1950W180D

“)0 4.5 Process-conditioning, testing, ad screening for ,,TXf types. The procedure for process-
conditioning, testing, and screening for “TX” types sbafi be in accordance wi~ 4.5.1 tirougb
4.5.8.1 and figure 2. Process-conditioning shall & conducted on 100 percent of the 10G prior to
submission of the lot to the tests specified in tables ~ If, and ffL (At the option of the mamdac-
turer, the non-TX type maybe subjected to process-conditioning WKItesting. )

4. 5.1 Quality assurance (lot verification). Quality assurance shall keep lot records for 3 years,
minimum, monitor for compliance to the prescribed procedures, and observe that satisfactory
manufacturing conditions and records on lots are maintained for these devices. The records shall
be available for review by the customer at all times. The quality-assurance monitoring shall
tmcl”de, but not be limited to: process-conditioning, b?stff, @ screen%. (The cO~ffiOfins ad
8creening tests performed as standard-production tests need not be repeated when these are pre-
designated and acceptable to the Government as being equal to or more severe than specified
berein. )

4. 5.2 High-temperature storage. AU devices shall be stored for at least 24 hours at a minimum
I temperature (TA) of 200” C.

4.5.3 Thermai shock (temperature cycling) AU devices shall be subjected to thermai shock
(temperature cycling) in accordance with MIL-”STD-750, mefbcd 1051, test condition C, except that
10 cycles shall be continuously performed and the time at the temperature extremes sbafl be 15

I minutes, minimum.

4.5.4 Acceleration, AU devices shall be subjected to acceleration test in accordance with
hffL- STD. 750, method 2006, with the following exception.% The test shafi be performed one time
in the YI orientation only, at a peak ievei of 10,000 G, mfnimum. The one-minute hoid- time re-
quirement shall not apply.

)0
4.5.5 Hermetic seal (fine-Ieak] test. AU devices shall he fine-leak tested in accordance with

MIL-STD- 202, method 112, test condition C, procedure n or fJIb (us@z We WPlic~ie cO~itiOn
of 4. 5.5.1 or. 4.5.5. 2), except that the gross- Ieal! test shali be as specified in 4.5.5.3.

4.5.5.1 Conditions for procedure ItLa. The devices shall be placed in a sealed chamber am.i
pressurized to 50 psig, minimum, with helium gas for a minimum of 4 hours. The devices shall
then be removed from .tbe chamber and within 30 minutes b-e subjected to a heifum leak-detactton
test. Devices shall be rejected that exhibit a leak-rate of 5 x 10-7 cubic centimeter of helium per
second when measured at a differential pressure’ of one atmosphere. AU devices efiibitiw this
ieakage rate or greater shall be removed from the lot.

4.5.5.2 Conditions for procedure fUb. The devices shall be placed in a seaied chamber which
shall be pressurized with krypton-85 tracer gas in a nitrogen solution for a sufficient time to
detect leakages of 1 x 1o-8 cubic centimeter atmospheres per second (cc-atdsec). All devices
exhibiting ieakage-rates equal to or greater ~ i x 10-8 cc-abdsec sbail be removed from the
iot. The devices shaii be tested within a period !Ot to exc=d fO~. b?urs after Press~izatiOn ~

,. the kryptOn-t15 tracer gas.

1 4.5. 5.3 Hermetic seai (gross-leak) test. All devices shall be tested for gross-leaAs by being
immersed in mncorrosive ethylene glycol at approximately. 100” C for a minimum of i5 seconds
and observed for bubbles. All devices that bubbie shall be removed from the lot.

4.5.6 Preburn-in tests. Tbe parameters ~B~ and hFE of fable fV shall be measured and the
data recorded for all devices in the lot. AU devices shail be banded or identified such that the
delta end points can be determined after the burn-in test. AU devices which fail to meet these re-
quirements shall be removed from the iot and the quantity removed sbaii be noted on the lot history.

p
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MfL-S-19500/180D

TABLE W. Burn-in test measurement

I

I

,.

~: .:,;,.,
,

,.

r

Teat

Coliector to base cutoff
current

2N1483, 2N1485
2N1484, 2N14S6

Forward-current
transfer ratio

2N1483, 2N1464
2N1485, 2N1466

MIL- STD-75 O

Method

3036

3076

Ol?tdis

Bias COlld. D

VCB = 30 Vdc
VCB = 50 Vdc

VCE = 4.0 Vdq ~ = 750

mAdc; puked (see 4.4.1)

:ymbol

~BO

‘FE

Limits
—
Min

---
---

::
—

—
lax
—

15
15

60
.00
—

—
nit
—

@ic
@fc

---
---
.

4.5.7 Burn-in test. All devices shall be operated for 166 hours minimum under the following
condition

TA = 25 +3” C VCE = 32 Vdc PT. 1.15W

4.5.8 Post burn-in tests. Tbe parameters fCBO aml h~E of table IV shaii be retested after
burn-in and the data recorded for all devices in the 10L The parameters measured shail not have
c-@ ~iw the ~rn-~ ~st frOm tie fiti value by mOre than the specified amount as
follows :

AIcB~ = 100 percent or *3 microampere, whtebever is greater.

AhFE = *25 percent.

..4.5.6.1 Burn-in test failures (screening). All devices that exceed the delta (A) limits of 4,5.6
or ~e limits of table IV aft$r burn-i% shall be rernofed from the inspection lot and the quantity
removed shall be poted on the lot history: ISthe quantity removed after burn-in shouid exceed v
10 percent of tie total-inspection iot on the burn-in tes\ then the entire iot shall be umcceptable
for the ‘*TX-ltypes.

5. PREPARATION FOR DELfVERY

5.1 See MIL-S-19500, section 5.

6. NOTE5

6.1

6,2

6.3

=. Tbe notes specified in MfL-S-19500 are applicable to this specification.

Ordering data.

(a) Lead finish if other than goid-plated Kovar (see 3.3. 1).
(b) Inspection data (see 4, 3).

Substitution criteria. Tbe non-TX types covered herein are interchangeable with the
corresponding types covered by tbe superseded MU-S -19500/lSOC (EL).

6.4 Changes from previous issue. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

10
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t

c1
LotsPropJsed

for JANTx
Types

i

100 Percent Process Conditioning* .100 Percent Power Conditioning+ m

)
●

Custwlians:

1. High Temp Storage Id1.

2. Thermal Shock

Measurement of spectiied
wameters 4

Group A
Group B
Group C

i

o

Review of
Group A, B,

and C Oatafor
Lot accept
or reject

rl

Mark; Pack,
~ ship

JANTX

BURN-IN

Measurement of specified para-
meters to determine delta and
other rejects.

Lot rejection criteria based on
rejects from burn-in test

3. Acceleration

4. Hermetic Seal-Tests.

2.

3.

4.

*ORDER OF THE TESTS Ei THE BLOCHS SHALL BE PERFORMED AS SHOWN
FIGURE 2. Order of procedtwe diagram for JAN (Non-TX) and JANTX types.

Preuartu activitm
Army - EL
Navy - SH
Air Force - 11

Ar-my --EL -

(Project 5961-0009-18)

Review activities:
Army - EL, MU, MI
Navy - SH
Air Force - 11, 17, 65

User activities:
Army - EL, SM
Navy - CG, MC, AS, OS
Air Force - 19

Code “C”

.)
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